Targeting the insulin-like growth factor-1 receptor by picropodophyllin for lung cancer chemoprevention.
Insulin-like growth factor-1 receptor (IGF-1R) is a transmembrane heterotetramer that is activated by Insulin-like growth factor 1 and is crucial for tumor transformation and survival of malignant cells. Importantly, IGF-1R overexpression has been reported in many different cancers, implicating this receptor as a potential target for anticancer therapy. Picropodophyllin (PPP) is a potent inhibitor of IGF-1R and has antitumor efficacy in several cancer types. However, the chemopreventive effect of PPP in lung tumorigenesis has not been investigated. In this study, we investigated the chemopreventive activity of PPP in a mouse lung tumor model. Benzo(a)pyrene was used to induce lung tumors, and PPP was given by nasal inhalation to female A/J mice. Lung tumorigenesis was assessed by tumor multiplicity and tumor load. PPP significantly decreased tumor multiplicity and tumor load. Tumor multiplicity and load were decreased by 52% and 78% respectively by 4 mg/ml aerosolized PPP. Pharmacokinetics analysis showed good bioavailability of PPP in lung and plasma. Treatment with PPP increased staining for cleaved caspase-3 and decreased Ki-67 in lung tumors, suggesting that the lung tumor inhibitory effects of PPP were partially through inhibition of proliferation and induction of apoptosis. In human lung cancer cell lines, PPP inhibited cell proliferation, and also inhibited phosphorylation of IGF-1R downstream targets, AKT and MAPK, ultimately resulting in increased apoptosis. PPP also reduced cell invasion in lung cancer cell lines. In view of our data, PPP merits further investigation as a promising chemopreventive agent for human lung cancer.